DNA synthesis and repair in permeable cells of Micrococcus radiodurans.
Cells permeable to deoxyribonucleoside triphosphate were prepared from Micrococcus radiodurans, and DNA synthesis and rejoining of strand scissions induced by gamma-rays were investigated. DNA synthesis was stimulated by ATP at an optimal concentration of 1mM. This reaction requires four deoxyribonucleoside triphosphates and MgCl2. NAD inhibited the reaction, but no rejoining of primer DNA was observed. Even in the presence of NAD, DNA which was synthesized in the unirradiated permeable cells had a peak molecular weight of only 1.3 - 10(6). DNA synthesis was stimulated by irradiation of the permeable cells with gamma-rays, but this stimulatory effect was eliminated by the addition of NAD. Both primer and synthesized DNA in the irradiated permeable cells were rejoined in vitro in the presence of NAD and deoxyribonucleoside triphosphates, while those in the unirradiated permeable cells were not rejoined.